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(54) NUMERICAL CONTROLLER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To compact a numerical 
controller by reducing the number of signal lines 
(cables) to be connected to the numerical controller. 

SOLUTION: In the numerical controller 1 for 
transmitting/receiving data to/from plural external 
devices such as machines (6a, 6b) and a computer 3, 
transmitting/receiving units 4 (4a, 4b), 5 are 
cascade-connected to one signal line 8, which is 
connected to a serial data transmission/reception 
control means 2 built in the controller 1. Since plural 
external devices including the 1st external devices 4 
for outputting data in each bit to the means 2 and the 
2nd external device 5 for outputting data in each byte 
to the means 2 are cascade-connected and the input of 
data outputted from the 1st and 2nd external devices 4, 
5 is controlled so as not to generate mutual 
interference among respective data, data of respectively 
different data formats can be transmitted/received 
through the common signal line 8, so that the number of 
signal lines (cables) can be reduced and the numerical 
controller 1 can be compacted. 
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[ft 2 ] «#:©S& l <pfttt&fte>i£S1Br*aH&£ 
Bo 

[»#« 3 ] mtBfR 1 XV* 2 ©fl-g|SSg®©3£gf§ 
(^J:oTStII37 f -^©A*$iJ^^ ; ff 5, if ** 1 IB*© 



[ft^« 5 ] HUBS' y 7Vi^-*iitS«1B«l#«tt, 

2, 3, *tzLte4mmv>mm\wmWo 

[000 1] 

l> »»c»Bi«<»©^.aij*»e>oflMRSrA*-r5Sflriii» 

[0 0 0 2] 

[0 0 0 3] H 8 ttt£*©|&ffif6«3g«fc:*5t7 5f-^ 
AA*r»m-***fc»©^:/n3^H-C*>5. KMC 

d^feSo «*.«, ii6a, 6 b, • • -a^tttTyh 

r-^^A^tSM^tev^, &4fffi!#|i&ai' «T? 

wicioi^xhm&mm&zL-v h&A-vxm^'O 



6 b-CBlfs' hW©f-?I^J!SLfe 1/0=-— s> b 
4a' , 4b' • • • Sr^bT'tt-§-9-1'^8' i©gj^ 

Lita«tHfPa=s» h5' ^\.xm^y^>8" t<D 
&10t%?ToX\,^ o 

8" ttm #ijx.«rs 2 3 2 c^m^y^^^m 

[0 0 0 5] 

io 5 t-rssfcj®] «*©«ttiWW*11-e 

»#s ± c s 1 v * 5 n m » h s <, 
[ooo6] zzx, *&mx$£&<o&fcuwmu<D& 

[0 0 0 7] 

[«iiar»fti--5fc»©#ai 

MftlKlcJ: 9 K»£*v5^4&©^»§r*fettJ«TtfetU 

»*©«WSrff 5**K*SV^T, Wl^ayt-a-^ 
« ©«35Sc©:fl-g|S$ie i © BB tr- * © SrfT 5 mitt 

$ij^s-efc9, ^«s»mii<Dassfli3.=.y hznmm 

30 o©V y TA^*— ^26S«1W*#atwtt»-*-S fc©-Cfc 
[0 0 0 8] * UT, *5IM©^ffiSiJ««ffi«, ^SC^ 

1, 2©^S«^e>W73$nS^-^«, ->!)7;Wf 
— ^^SffifJffll#a-^©A^{c*3VNT, rtlb^r-^ 
M t?ffiSf#^4 v % X 5 A73»*ff 5 i t \z. X o 

b-fZ>h<OX$>Z>, 

[0 0 0 9] *fc, #9 f -^IBTfi l 5A*««l|i«» WR 
<om 1 ©^«5S6«©26S«H:«iaSS«»IB]Sr*--*-S5:v^ 

»ca«©*v^ «js»n?i¥v, fe 2 ©^a5$ifi©^sft 

t> dtt^<tor, m l ©^SC^e©^S:ft(co^T« 
50 */c, ^2©^-^«©^S«^oV^T«. ^1©^ 
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? ififtte.-rz>m&KW, 2 <Df\-mm.w<r>m$L\z.i& cxn 

fits 7^— ^ ©3£§{f flfT^&V \ 

[ o o i o i * tc. mi Rxffd 2 ©a-aasitwa&gflr 

ffiSTPSrS rtrt^< #7*— * © A^lSiM Srfr 5 - 
[0 0 11] *»9i«5«tt«HII«1H!:*5V^T, it 

-§-?^ ©*»*«fe>**yk«j*-ffiesaflr 
ufc7*-*©at?— mm&noKte, ->y7;vf-^i 

SfiWMW^SW:* if y h##©7*-*K*rLTat?-;fc 
fcfc|©3<.©at? — «HBSrfrV\ ^#©7*— 

©?*— ^^aiSLTSHti-sai?— ftm&^-rnfr&ff 20 
[0012] t*^ hWfc&T*— ?\z.tt-tz>x-?—ftm 

[0013] ify b&fc<Dy f -?temmmzm*)tevx 
[0014] at^— srEtt, ^VT/vf—^m^.mum 

#S«U!:*sv^r, 3£ti£;ftfcx-*©at?-;&ft£fT5 
iritis *ITjELTjELV* 

7*— *£&#t-£at?-*aa-c£>s 0 *fc. at?— 

fc» at7-^tHB#lc|i^5c(D^Sg{il(-^LTS^ 
-C, ELV^-^&flW-t-.Sat^— ^a-ffcS. 

[0015] ii3-©7*-*£ii^u-c2i<§-rsat 

— ©f— iJ'SrigttL-caSW^-Srilcio-C, ~*©x 

o TIE u^- * £&#-f-5at ? — s„ 

[0 0 16] 
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1 0^ft:«lc»t5 7'nt?/f!?fc!) > 2 1 £ 
ROM1 2{Z.^m^iltc->^T^X3^7J>,^: 

$m 1 0 «r:£#&<»C«JH-5o RAM13W*-ftK)^ 
ltlr-*^Sf 7- ^ SI/C R T/MD I az.ru y h 7 

tbSo CMOs^y i 4f4in^L^vv<y7 i y -e^y 

■i^9~-7^7, \ 5&frUxm%-T2<-£ivtiMJ:zray 
7A^CRT/MD lax,- }- 7 OSr^LTATJ^frfc 

ROMl 2^«, ^X/n^?^©^^^*©;^© 
SfbSffi**- K ©Ml^ i SiJiSte© © ©S 

^— K©^a^njg-rsfc>?)©#s©v'^.?A7'D ^ 
[0017] ^f^-7x^^i sttmvattmmmi 0 
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[0 0 18] PMC ^xxif^^rf,v • =»^h 

a-?) 1 6 is, mmwmm. 1 o ftKAMSfefe*"- 
tr^xyvy7j>.xtoj:mwLW<vffi&}mm. mz.ts. x 

*3?tfeffl©a^s' KiV^ofcT^^^at— ^Sr^iJ 

fBittf, iDX^Oi/yA-effi^^ttfeMmig, 

?Aicj:ortt«)gfSffiS-CieJ.S*ft-§-^«ib, i/o 
■a— y M 7*»f>«Sb^SffiH-W*$ti,5. r©W*m 
#n: «t t> #17 ^ ^^.ac-^^<Dtt^g^^»i-So 

xf^«*^ffit!j^efi!i© y 5 v yf-SL-a- 
[0019] xf^«#tt©^#:fi x t?-a, ^-?? 

h 7 OfCM^H, ^©^-Y^T'Wfc^^tl, 
So CRT/MDIa-rybTOIif^^/W^- 
#-K*«r«;fcfc^»f 

y^J* 1 8J4CRT/MD Iai-rtiy h 7 0©=5r— #— 
K^fjT*— ^'SrSftTT'n-lrj'-y-l 1 K^-To — 
7^4 * 1 9 HMaM'XJI&B 7 1 t^igg^tt, 
/V^S«7 ld^W^VW^^SitSo #»^^VW^56 
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[0 0 2 0] #IM&P[h18& 3 0~3 2\X-7n± 1 y-9-l 1 
:7*4 0~4 2£Hj*l-f £„ -9-— ^T^7"4 0~4 2ter 
2S-^Wj-rs„ r<D»^ f-#*-?5 0, 5 1, 5 

2<D&*te^~zfji>&Wiffi<?>mMmmwx, y, z<r>m 

^~ ^ 5 0~5 2cDV>i"tL*»Srn— ^ y ~.y KK*J»J5 

JglOEMMltB, ff!2©lE!tetoC<DK»l(-^5i§-S-fc 
?5 0~5 2|CttttfiUiiO 

-t-sr^-ets,, aim rn5>o&mt©7>f 

So 

[0 0 2 1] *f > K/HMft|Blj&6 0 ttltfs««^ ©± 
^ K/H&SMf ^SrgttT, If£$&«lc£«Hr-^ 62^ 

-f *2 OSr&tfeLTT'n-fcyy-l lfc^oTfE^'-Bl&ft 

[0022] H2(4, *&m<ommwm&<o®m&®L 

ytfrZ>ttL#><DWdl&-7vy?m-elbZ><, II]2(c*5l^-C, Sfe 
1 It, m^J^ls 8 SrSBB-t-S I /Oa=? 
h 2Xtfl* I /Oa=j» b 2 j:SSMEi-«SSSfllttJfP7a 
SSr^^Sc &*5. Kl/Oa-j/h2ll 0 1 tC*5V> 
TI/Oi=5'F2 2T'*L-CV^ 0 gftii 

^S3(i, Hl|;t5V^CPUl iat52B£«*J»*fT 

■C, I /Oas y h 2 XtWSgflHWW^a 3 f* . V!)7 

[0 0 2 3] flT*?-f ^8iC« N «»©fl.S&§£g;&S«JR 

T. R&*!,fc«ft© I /Oa.-y h 2 K#jR0>*«l3S1t 
SrSSBWS H2Tftt. «j8c©#i« 6 a , 

6 b, • • 'Xt)t3Vt a -?7^ -^-Ptb I ZO=>- 
-yh4a, 4 b, • • • hW^WR^—y h 5(c±o 
T 1 *Ofi*5>ry 8 K*&l^£;ft^c*/££;^LT^ 
*. flr*9W >8fclg^-r5««6 a, 6 b, • • • R 

7 i>§m*m»>ttt>*s RTfmmwte& 

IttSrt^Ttio W6a, 6b, • • • 
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[0 0 24] fc*5, I /Oa= y h 4 a , 4b, • • • 
U¥y hmtiL<D7 ! -*&mm6 a, 6b, 

a-^y h 5tt^ b^Mfi:©?*— *«r=i * 7 iff 

[0 0 2 5] Lfc^oT. iK6 a, 6 b, • • • W<0 
^7l/.*fifttI/Oa=5'Ma, 4 b, • • • -Clf 

trit- ^xmmimmm. 1 © i /o^.= y b 2&tms<t 

«MW*«3fcaSfllS*u5. ft«WJ#P£K*lff!l<Z>fly 

>"8t;itfHi:e>*U I/O^.— yb4a, 4b, 
• • -t^7WHIf«»$ilfe^ ii6a, 6 

b, • • • flra&e>jis. 

[0 0 2 6] POttlC. =»>tf~>-* 7«0V<>f bft-^-tt 

^ctt*Jffll»« 1 © I y h 2 Al5^SA1Mfli^a 

20 3(ciHm^nSc *fc, |R«[1H«iiS1K 1 ««>aij«Pflr-9- 

<i V 8 (CO* P>*V iimSiJWa-- y b 5 UT =■ V If 

[0027] 0 3 (i I /Oa=5- h 4 ©«/*Srifttti-5 
fc»©«tB&^D y^H-Cfc^o I2I3^C*5^^T, I/Oa 
=■ y h 4 12, ^sMRJ^ibfD^y WWff-f-SrV y T/Ht# 

K«*«it ^^^9 wi^/-> y T>v®&m 4ci, seid 

30 «fM®a$4Ai;£Mi*.5o 

[0028] 17-^- K#*n<BJ4 B ^t$iJW«» 

[0029] m%.mwmn4A\L m-^9^>8t<om 

£fc, BWH-S I/O^y h4^>ilffi$iJW3.= 

y h 5 *»e>as« ^^cttsij«iK« i mizmm 

[0030] IkK, IH4~l§l7<0 : ?-r A^-r— ^Sr J ffi^^ 

mS!>f£§:*U El 7 tt^S-fffF^ft-^ (77^) SrfflVN 
50 [0 0 3 1 ] EUtcfc^T, ®4 (a) , (b)tt, 
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— *&*u 04 (c) \zmm®m*-=--y b^bm-^y 

^Vt^W^ftSx-^Sr^U 04 (d) te&ftl&JW 
[0 0 3 2] 04 (a) , (b) {C^i 5 fl-gPs!£ 

*jvvc, # i /o=l~v b^immum^-? v<r>w$ 

So 124 (c) {c^-rsffftJ^-s' M;ij;£i£§ft 
[003 3] 14 (a) , (b) , (d) J£*5V^ f 

\mmmm. 1 «acosis^jffli^ 3 ic*3v^r r ©^9- 

[0 0 3 4] *fc. fflfi«»^-2' h/i^izlfe^S^-r 

tiaot, £Mi«ti!l#P3gm 1 fflijo^Sffl^JW^ 3 [c*> 

X o TIE LV * £#-5 r t i>> T?# 
[0 0 3 5] LfcdSoT, Mf&JW|g« 1 flUTNi, 1 * 
cDff^-7l'^SriiLTl2 4 (d) (c^V?" J; 5 ^gccD 

^tsijffli^e 1 is t> fnE^aussiiicj^i-* ««t© 

[0 0 3 6] H 5 fc*-*»fls«IH:, ^7-^dtH-<t •? 
»»*Srtf5*S-C*>»), 05 (a) , (b) tt, SB 

1, 2<D I/O^-y h;$>kfi^7>r VKj£m£*t37* 
-*Sr^U 05 (c) ttiSflMRHBUa-^y hd»e>«#7 
-f vica£fcH£*u5x-*£r*U 0 5 (d) ttgcfflNtt 
**«-eSMt-*--B9*— *S:*b, *fc, 0 5 (e) fit* 

[0 0 3 7] 05 (a) , (b) K«i-aSfll9*-*W:» 
04 (a) , (b) fclHMtlC. *MBSHMIO#I/Oa 

[0 0 3 8] 4fc, I/Oa=5.Ma5f-^Oltii 
38 III lc fcix*- * Srtr v **ES3fll JW PQ »* 

£>*ls. 05 (c) (c^aoriHiPAs^ Mdisigg 
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i£W (0cf<ONo 1) , XWf»5S*H:J:S'<W M)Mtt 
[00 3 9] fr*5, 05 (a) , (b) , (d) (£*5Vn 

[00 4 0] gfcffifisjfiig* 1 «oaSff1HiP^8k 3 r±, 
_h|H^7— tf bSr/Bi^Cfc*?/ h^tof-:?®!*)^ 

g*-t-3c 05 (e) tt»ffi«lffll361B©S2l5l*«^-Sr 
2) §-*t5. 

[0 0 4 1] LfctfoT, 1* 
©ft*?-f vS:3ib-CBI5 (d) te*i-J:5te, **<£> 
6> IT y hWi©x*-*.K.l^W M£f£©x 

20 V * tm*»cSaSK <t o TIE b V Sr#5 r fc *s 

[0 0 4 2] 0 6 {^i-ft^Jtt, h^MSWx— * 

06 (a) , (b) IS, JS1, 2<D 

v. 06 (c) ttmm*ma.— 7 Yfrhm-%?-<>\z.m 
w3*L5x-*sr*b, 06 (d) u-wmmmmmx 

[0 0 4 3] 06 (a) , (b) i^lh&'ff x— * S3. 
30 04 (a) , (b) ^-aJ^Bfl!!©* I /Oa 

&ftt>t£\,^mm&mmm»mvtbfr?>o 06 ( c ) ^ 
•*-a«««i3-=.y Mc^sasswr*. 

SrfflVN-C^-f h*^07 f -*Sr2(H]^ttli-S2ig^S; 
b-tz (it©No 1, No 2) „ No lMNo 2 
^•Tx— *ttl^— ©f- 317— cD*«SHc*>^ 

mmnms. n » s t> ©-cfc s . 

[0 0 4 4] fc*s % 06 (a) , (b) , (d) ^C*5V^ 

[0045] mmwrngiw. i w<omstmmm^st 3 

WSrffV\ aAlRfPa-sy b*>e>^e>*i-5^-f 
x— *lcot>Ttt, -*©r-^ (MttNol^f- 
{^oVTlSU^IttJSrfTVV x— * |cigf)d5 hZ>m& 
50 {C(4te*-©x— * MxtfNo 2©f-?) SrSUl-r 
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[004 6] L^oT, ftffifHflPKfi 1 «T?tt, 1 # 
vSriiLTHI6 (d) {£^4 5^ fflk<0 

f4 2 aaH^^CJC 4 o tl L V ^- / £#5 i t & t?# 

So 

[0 0 4 7] SS^ifF^Fft^- (7 

(a) , (b) , (c) AX* (d) , (e) , (f) 
ti. mi, 2 (D I /O s> h {C^t>S$iJt»m-^, j£ 
SfflrtfJ&flr-S- (7 7^) , AV9*-^«*Sr*b, i7 

(g) , (h) , (i) ttmrnfflw^-y bizfafrt>& 

Sr*U 87 (k) tt»tt#J»*ll«T?S«t- 59*-^ 

[004 8] 127 (a) , (b) , (c) l^ol^T. M 
1<D I/0^~-.y M4. ^SfffF^fS-S- (79/) 

(79/) «r#fck*lc©* N ? f -/cD3&gff£fi : 
5o ^SftfF^m-^ (7 9/) cos**, _ttf, st^W 
ht, «i'tfH7 (a) \Z7jk-j-fflfflg-&K£^Xft?Z.t 

SflWF^fll* (7 9/) ©ai*SELfcfrV\ SrttJ&o/t 

[00491 07(d), (e) , (f)i4Sg2cDI/ 
O^-^^ hcOff-§-^^bT*5«J, 0 7 (d) (40 7 
(a) Ti^^SftfF^m-^ (7 9/) 5rit*>_h{fSfiJ» 

«*srs«-, 07 (e) ^-rm^mwfmm-^ (79 

/) SrJBjifcU rcD^S^fF^ft-^- (7 9/) (cg<5v^ 
T, 07 (f) 5 f£> SfS2<£> I/Oa=^ hid 

4£9 f -/c9j£g{f£fir5 0 

[0 0 5 0] iiftf&W^-- s> h(C*3V^Tt,tfFlBI 

fcaSS«ff«EfI* (79/) (CS<3V^T/W h^teco^ 
-*©S!g««rf?5. 0 7 (g) , (h) , (i) ttffl 
mum*--? b©M*««8Sr*bT*5»3, 07 (g) 14 
I/Oa=y h*»6>aiSflnff»«* (7 9/) 

fcA^iwawwa-fr&sw-, 07 (h) t^-r&sra 

fF*ft-S- (7 9/) r©i£g:tfffF3£ff-f§- (7 

9/) JcS-^T,. 0 7 (i) ^-f-<t5I-, iififtJtW 

[oo5i] &m9mztnt&a-=-y h©t««*©a 
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♦ fFSMB* (7 9/) SrA^iWSWJfpffir-S-feftlUHfpas 
■ 1KRU K«»«-g-*Srt»o fc2SS«»J»^a 3 

*illg«©8La£:l»«3ig-*- (117 (j) , 
(a) ) o 

[0 0 5 2] LfedSoT, jRttMftHllfll-CNt, 1* 
cOft-f-9-f VSrILti7 (k) l^f.fcjlc, ^$5:cD 
^»»1t«*>e>K'5' HMfc©?'— *JU*/<-f hHMtt©9* 

io [00 5 3] **5, 0 7 owwm p d i&m&xm 

•JtJjEfcov^-Ctt. St(iS0 5, 6 tl^«|{cfT5ri:>5S-C 
[0 0 5 4] 

[BW<0«¥fcRra] 

[0 1 ] *&w<DWt i mmmw.*mm-rz> r t 5 

20 -*J£^)co«^Sr^-r/«3 ?'^0-efc6. 

[0 2] *»W<0»ffi«HW^«co«lSSrtftMi-5fe«)© 

[03] *3sk© i/oa=7 h<Dm&*mm.-rz>tc#> 

cO«m&7*ci5'^0-C*)5. 

[04] 4&9!K:*3ivc. ^9-fTjESrtr5»-a-co^S 
[0 5] *»W«!:*sv^T, ^9-&ttifc:4 <)ffi£g#£ 

30 f^Sr^-f-i?^ A9r— h-efcs,, 

[0 7] #*Wfc:*sv^T\ SISWfFSfll-f- (7 9/) £ 
ffl V ^c^gftibf^Sr^-r* -f ^ f- + - h T?*> So 
[08] «3(EO»ttW«!3g11fc*5H-*f*-^AASr«W 

m#<osiM] 

1 ^:«muffl)^e 

2 \/o=>-~vy 

3 sis(t«iffi^a 

4, 4 a, 4 b I /O^— y h 

40 4 a ^mwtm 
4B at?— a— K#an« 

4 C a?? Wl'/v' y T/l'S 

5 jift»J|»n.^s/ h 
6, 6 a, 6 b 

7 =i^fa — ^ 

8 «-§•?-< V 

I 0 mmimmm 

II CPU 
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